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$EAT+,- A,D C//0+,- S2STEMS

The average Virginia household uses 50C of
its total energy budget for space heating and another
9C for air conditioning.  2our heating system is most
liMely the number one energy user in your homeN with water
heating second and air conditioning a close third.

$eating systemsN cooling systemsN and the power
plants that supply them with electricity emit large amounts
of carbon dioPide - a maRor greenhouse gas - into the
atmosphereN which adds to global warming. They also emit
sulfur dioPide and nitrogen oPide - both maRor ingredients in

Supply

Furnace

Return

Figure 5-1 - The most common type of central heating system is a ducted forced air system with central furnace or
heat pump.
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A central heating system has four main elementsS

T The heating and cooling plant - furnaceN boiler or
heat pumpN and possibly air conditioner - that converts fuel
or electrical energy into a temperature change.

T The distribution system - ducts for forced air or
pipes for hot water or steam - that carries heat (and cool)
from the central unit to each room in the house.

T The venting system - vent pipes and chimney - that
are responsible for efficiently and safely removing the
poisonous flue gases from your home (if the system is a
combustion appliance).

T The thermostatN which controls the whole system.

The following sections focus on all four elements of
your central heating systemN discussing how they worM and
what you can do to improve their energy efficiency.

-as furnaces

Figure 5-2 - Typical mid-efficiency gas furnace

-as furnace technology has progressed by leaps and
bounds during the past decade.  Efficiencies have Rumped
from about W5C to as high as 95C. Efficiency of a heating
system can best be defined as how effective the system
converts fuel into useful heat.

acid rain. So improving the efficiency of your heating and
cooling eXuipment will not only save you money but it will
reduce pollution output and help to preserve the environ-
ment.

+f your home is insulated and airtightN youYve already
done a lot to reduce heating and cooling energy.  The nePt
step is to further reduce energy use by improving the
efficiency of the mechanical systems themselves.  This can
be done with better maintenanceN with upgrades to a few
componentsN andZor with total system replacement.

Remember that your house is a system and the
performance of your heating and cooling eXuipment will
depend directly on how well the shell of your home is
insulated and how the occupants of the home operate and
maintain the mechanical eXuipment inside the home.

Four \ays To +mprove 2our $eating And
Cooling SystemsY Efficiency
1. +f your present heating and cooling systems are old and

tiredN you may be able to cut utility costs by as much as
50C by replacing the old system with a new high
efficiency system.

2. Even if your furnace and air conditioner are in fairly
good shapeN you may be able to improve the overall
efficiency of the system through adRustmentsN
maintenanceN and repair to the distribution system.

3. \ith the mechanical system in good shape and well
maintainedN you may still be able to reduce fuel costs
by changing the way you operate your thermostat.

4. Be sure that all heating systems are vented properly and
that all vent pipes and chimneys are installed and lined
according to code reXuirements. +mproperly lined
chimneysN vent pipes that are incorrectly installed or are
of the wrong materialN and dirty and obstructed pipe and
chimneys can impact how the systems draft.  This
compromises energy efficiencyN indoor air XualityN and
fire safety.

Understanding Central $eating And
Cooling Systems

2our home may be heated by individual room heaters
and window air conditionersN or it may have central heating
and cooling systems.  Central systems typically present the
greatest opportunity for savings.
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Most gas furnaces have the same basic componentsS
A gas burner where fuel is burnedN an ignition device to
start the fireN one or more heat ePchangers where the heat
from combustion gases is transferred to the house airN a
circulation blower to circulate air to and from the houseN
and (on modern units) a small second induction blower to
draw flue gases through the furnace and assist in bringing
combustion air to the unit.

As the hot ePhaust gases from the gas burner pass
through the heat ePchangerN they are cooled by the circulat-
ing house airN which carries the heat throughout the house.

The road to high efficiency
To achieve high efficiencyN manufacturers designed

special heat ePchangers which sXueece as much heat as
possible from the hot combustion gases before venting them
out of the house.  For ePampleN in dmid-efficiencyd furnaces
(e"C to "3C)N  the ePhaust gases are cooled to about 250oF
before ePiting the furnace.  To attain even higher efficiencyN
manufacturers install a second heat ePchanger which further
cools the ePhaust gases to as low as W5oF.  At that tempera-
tureN the gases are so cool that water vapor (one of the
products of combustion) condenses out of the flue gases and
is drained through a plastic tube to the sewer or floor drain.
These ultra-high efficiency furnacesN called dcondensing
furnacesdN have efficiencies ranging from 90C to 9eC.

Condensing gas furnaces first appeared on the marMet
in 19"3 and are now available from literally every maRor
furnace manufacturer. Because the ePhaust from a con-
densing gas furnace is so coolN it can be vented through
regular schedule f40 plastic PVC pipe (there is no need for
a metal or masonry chimney).

/il furnaces
/il furnaces are similar to gas furnaces and share

many of the same high efficiency features.  The most
important difference is in the firing apparatus.  /il furnaces
have power burners that atomice the fuel oilN miP it with
combustion airN and force it through the combustion cham-
ber.

Condensing oil furnacesN with efficiencies above 90CN
are available but are not as common as condensing gas
furnaces.

 Figure 5-3- Schematic of typical oil-fired furnace

Electric furnaces
Electric furnaces contain an electric resistance

heating coil that simply converts electricity directly into
heat.  The coil is mounted in a cabinet with a circulation
blower. EPcept for a small amount of heat loss through the
cabinetN nearly all the heat from the coil is transferred to the
circulating house air.  The efficiency of an electric furnace
is close to 100C.  Electric resistance heatN howeverN is
generally the most ePpensive type of heat available and is
not recommended - see dgnow 2our Btusd in Chapter 1.

Electric heat pumps
$eat pumps worM on a completely different principle

than electric furnaces.  +nstead of Rust converting electricity
into heatN a heat pump uses an electric compressor that
dpumpsd heat from one place to another.

$eat flows naturally from hot to coldN never from cold to
hot.  \ater flows naturally from a high level to a low levelN
never uphill.  hust as a water pump moves water from a low
level to a high level - against the direction of its natural flow -
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Figure 5-4 - Schematic of air-to-air heat pump

a heat pump moves heat from a cold area to a warm area.
RefrigeratorsN air conditionersN and heat pumps are all

basically the same.  +n a refrigeratorN heat is pumped from the
cold freecer and refrigerator compartments out into the
warmer room.  +n an air conditionerN heat is pumped from the
cool interior of the house into the hot outdoors.  +n a heat
pumpN heat is pumped from the cold outdoors to the warm
interior of the house.

+n factN heat pumpZair conditioner combinations use the
same eXuipment for both RobsN using a flow control valve to
change the direction of heat pumping from summer to winter.
This ability to use the same basic eXuipment for heating and air
conditioning is a prime advantage of heat pumps.

A heat pump maMes much better use of electricity than
an electric resistance furnace.  For each Btu of energy that
comes into the heat pump from the electric power lineN it can
pump one or two more BtuYs from the outdoors.  +n this way it
delivers two or three times more heat than an electric furnace
for the same electric input.

All heat pumps have the same basic componentsS a
compressor which does the actual dpumpingdN an indoor coil
which heats or cools circulating house airN an outdoor heat

source which supplies heat or cooling to the systemN and
copper tubing that circulates high pressure refrigerant fluid
between the indoor and outdoor units.

Residential heat pumps can utilice heat sources down to
20-30oF to heat indoor air up to "0-100oF.

$eat pumps can also be used for water heatingS See
Chapter W.

Air-to-Air $eat Pumps
The most common type of residential heat pump is an

dair-to-aird heat pump which uses outdoor air as the heat
source.  $eat is ePtracted from the air by an outdoor unit
that contains a heat ePchanger and fan.

The main disadvantage of air-to-air heat pumps is that
they lose efficiency and output at cold (less than 35oF)
outdoor air temperature.  \hen this happensN operating cost
increases and indoor comfort decreases because the air
from the heat pump is not very warm. \hile this is a
troublesome problem in colder regions of the countryN it is
not a severe problem in most regions of Virginia.

Air-to-air heat pump systems are usually set up with a
dtwo-staged thermostat.  As long as the temperature in the
house remains within a few degrees of the thermostat
settingN the heat pump operates normally.  +f the indoor
temperature drops too lowN the heat pumped by the com-
pressor is supplemented by electric resistance heat and the
heat pumpYs efficiency drops considerably.  For a typical
home with a heat pumpN the electric resistance heat comes
on during two conditionsS when the outdoor temperature
drops to about 15-25oF and when the heat pump is turned
on suddenly when the house is cold.

\hen outdoor air temperatures are below about 40oFN
air-to-air heat pump outdoor coil temperature may be below
freecing.  Moisture in the outdoor air then forms frost on
the outdoor coil.  +f too much frost builds upN the heat
transfer to the coil is restricted and heat pump output and
efficiency drops.   To avoid thisN heat pumps have a
ddefrostd cycle that uses energy from the house to warm
the outdoor coil and melt the frost.  Frost is not a problem
with air conditioners since you never cool your home to
40oF.
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-$Ps have a higher installation costN but because they
are more efficient and save money in the long termN they
can represent a good investment.  The cost effectiveness
of a -$P for a particular location dependsN in partN on soil
conditions and site layout since these affect the cost of the
necessary ePcavation.

$ydronic heating systems and radiant floor
heating

A hydronic heating system uses heated water to
distribute heat from a central boiler to each part of the
house. The distribution system may include any combination
of baseboard heatersN radiators or sub-floor dradiantd
heaters.

As with furnacesN boiler technology has advanced
during the past decade although few boilers attain the
impressive efficiency of condensing gas furnaces. Several
gas- and oil-fired boilers are available with efficiencies up
to "eC and condensing gas boilers are available with
efficiency over 90C.

/ne very effective type of hydronic heating system is
radiant floor heating.  Radiant floor heating has been used
for centuries and operates on the premise that people are
most comfortable when their feet are warm and the air
they are breathing is relatively cool.  Radiant floor heat
allows even heating throughout the whole floor and not Rust
in specific areas liMe space heat and forced air systems.  +n
hydronic floor heating systemsN tubing is laid in a pattern
underneath the floor and heated water is pumped from a
boiler through the tubes.  The temperature in each room is
controlled by regulating the flow of water through each

-eothermal $eat Pumps
d-eothermald or dground sourced heat pumps (-$P)

use the ground as the heat source. $eat is ePtracted from
the ground by water circulating in a closed-loop pipe.  This
pipe is placed either in trenches or down specially drilled
wells.  -round source heat pumps are generally more
efficient than air-to-air heat pumps because the deep-
ground temperature stays constant all year round. hust as
the power reXuired for a water pump increases as it pumps
water farther uphillN the power reXuired for a heat pump
increases as it pumps heat over a greater temperature
difference.  Since -$Ps pump heat from the relatively
warm ground instead of the cold winter airN they pump heat
over a smaller temperature difference.  As a resultN they
use 25-50C less electricity than conventional heat pump
systems.

-$Ps can also operate as air conditionersN where
they have the advantage of pumping heat into the relatively
cool ground instead of into the hot summer air.

-$Ps are Xuieter than conventional systems and they
improve humidity control. -$Ps tend to be more durableN
reXuire less maintenanceN and have a lower environmental
impact due to their increased efficiency.

Figure 5-5 - Ground source heat pump
Loop

Return lines

Feed lines

Figure 5-6 - Hydronic heating system
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tubing loop through a system of coning valves or pumps.   A
hydronic radiant floor system can save 20 to 40C per
month on heating bills depending on the heat sourceN is very
Xuiet to operateN and has virtually no air leaMage as a result
of there being no forced air distribution system.

Some radiant heating systems use electric resistance
mats that are build into the floor.  They provide the same
comfort as hydronic radiant floor heatingN but because they
use the same basic technology as electric furnacesN they
are ePpensive to operate.

$ydronic heating systems are not very common in
Virginia. /ne reason is that most new homes have central
air conditioning which reXuires a ducted distribution system.
+tYs hard to Rustify a second distribution system when you
could Rust as easily use the cooling ducts for forced air
heating.

Energy Efficient Space $eaters
There are several types of energy efficientN direct

ventedN sealed combustion space heaters on the marMet.
These heatersN which normally can use natural gasN Mero-
seneN or propane as their fuel sourceN are direct vented
through the wall - eliminating the need for a chimney.

They are sealed combustionN which means they bring
in outside air for combustion.  This helps to eliminate air
infiltration due to an unsealed combustion system that sucMs
air from inside the house to provide combustion airN which
in turn can force air to be drawn from outside the house.
Their efficiency ratings run from "2 to 90C and they are
generally eXuipped with programmable thermostatsN which
can maPimice efficient operation.

The BTU output can range from 10N000 to 40N000 and
they can heat one room or a 2N000 sXuare foot house.

Many older houses have vented space heaters without
sealed combustion.  These units are less efficient than good
sealed combustion heaters because the combustion gases
leave at high temperatures and because they use indoor air
for combustion.  The best of these unitsN howeverN are fairly
efficient.  They must be vented through a metal or masonry
chimneyN and care must be taMen to ensure they have
adeXuate draft.

Unvented space heaters claim high efficiencyN but can
produce hacardous indoor pollutants.  See dUnvented
$eating Systemsd at the end of this chapter.

Cooling Systems
There are basically three types of air conditioning

systems availableS room air conditionersN central air condi-
tionersN and heat pumps.

Room air conditioners provide cooling to rooms rather
than the whole house. These units can be installed in a
window or mounted in a wallN but in both cases the com-
pressor is outside. Room air conditioners generally range
from 5N500 BTU per hour to 14N000 BTU per hour. They
can normally be plugged into a 115- volt household circuit
although larger units may need their own dedicated circuit.
,ational appliance standards reXuire new room air condi-
tioners to have an Energy Efficiency Ratio  (EER) of ".5 or
greater. +f you replace an older unit that has an EER of 5
with one that has an EER of 10N you will reduce your
energy costs by 50C.

Central air conditioners cool the entire house. They
are normally a split system unit with the compressor and
condenser outside and the evaporator inside. The cool air is
distributed by a forced air duct system that pushes air into
individual rooms through a supply system and then returns
the used air bacM to the air conditioner through a return
system. ,ational minimum standards reXuire a Seasonal
Energy Efficiency Ratio (SEER) of 12 for central units but
there are units on the marMet with SEERs reaching 1e.

$eat pumps operate liMe central air conditioners
ePcept a heat pump can reverse the cycle and provide heat
during the winter months. $eat pump effectiveness is
ePpressed by using the term $eating Season Performance
Factor ($SPF) and this as well as EER and SEER will be
discussed later in the chapter.

Air conditioners use the same operating principles as
a refrigerator. An air conditioner cools with a cold indoor
coil called an evaporator. The condenser is a hot outdoor
coil that releases the collected heat outside. The evaporator
and condenser are copper tubing surrounded by aluminum
fins and a pump called the compressor moves a heat
transfer refrigerant between the evaporator and the
condenser. The compressor forces the refrigerant through
the circuit in the tubing and fins. The refrigerant evaporates
in the indoor evaporator coil drawing heat out of the indoor
air and cooling the house. The hot refrigerant gas is
pumped outdoors in the condenser where it returns bacM to
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a liXuid releasing its heat to the air flowing over the con-
densers tubing and fins.

Evaporative Coolers
Evaporative coolers are air conditioning systems that

are most effective when the outside humidity is lowN in dry
areas of the country liMe the Southwest. They operate by
blowing air over damp padsN so that the evaporation of
water cools the air.  The cooledN humidified air is then
blown into the house.

Evaporative coolers are not effective in a humid
climate liMe VirginiaYs.  Although they reduce air tempera-
tureN they result in uncomfortably high indoor humidity.

Variable-speed systems i comfort with
efficiency

/ne of the most noteworthy new developments in
both heat pumps and air conditioners is the introduction of
new dvariable speedd systems. A variable speed air condi-
tioner has the capability of varying its cooling capacity to
match the needs of the house. Thus when a house needs
little coolingN the system runs at a low speedN which not only
saves energyN but is also ePtremely Xuiet. During very hot
or humid weatherN the system can switch to a higher speed
to match the increased load.

Another advantage of variable speed air conditioning
is enhanced humidity control. During very humid weatherN
some variable speed air conditioners can lower the indoor
coil temperature to sXueece ePtra humidity out of the
circulating house air.

All in allN a variable speed system gives the home-
owner a combination of maPimum comfort and energy
efficiency.

$ow To MaMe 2our $eating And Cooling
Systems More Efficient
Change your filter regularly

The filter in your forced air system is intended to
protect the blower and coils from dust.  As dirt builds up on

Typical Disposable
Furnace Filter

the filterN less air can pass through.  The reduced air-flow
reduces the capacity and efficiency of your heating
system and increases the power draw of your air condi-
tioner.

Figure 5-7 - Furnace filters should be replaced every
one to three months, depending on conditions.

Depending on how dusty your home isN you should
checM the filter every one to three months and change it
whenever visible amounts of dirt accumulate on the sur-
face.

Eliminate duct leaMage in forced air systems
/ne of the worst culprits in forced air heating and

cooling systems is duct leaMage.  Duct leaMage can account
for 35 to 40C of heating and cooling energy loss in the
homeN particularly if the ducts are located in unconditioned
areas liMe attics or crawlspaces. Since the air in your duct
system is under high pressure and temperature (low
temperature in summer)N any leaMage in the duct system
results in high energy loss.  Sealing leaMy ducts is one of the
most cost-effective improvements you can maMe to your
forced air system.

A duct system consists of supply ducts and return
ducts. A central heating or cooling system contains a fan
that pushes heated or cooled air into the supply ducts that
provide this air into each room of the house. The fan that is
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pushing the air gets its air supply through the return ducts
that are located in the house. +deally each room of the
house should have a return register so that the system is
balancedN but it is more common to have one return register
for each floor of a house.

0eaMge hurts duct system performance.  +f the supply
side is leaMy then two things can happen. First you will lose
heated or cooled air and secondly the replacement air that
is needed will be drawn in from outside due to the negative
pressure that is being created by the leaMage (infiltration).
+f the return side is leaMy then unconditioned air is being
pulled into the return system. This maMes the furnace worM
harder because it must now heat or cool air that is not
conditioned within a sealed return system. The positive
pressures that return leaMage cause within the living space
will also force the conditioned air to be forced out of the
house (eP-filtration). Return leaMage can also create
significant health hacards within the living space by pulling
indoor pollutants into the system and by causing the com-
bustion appliances to bacM-draft.

Sealing ducts is very important and can be relatively
straightforward. But it is imperative that the system be
tested by a professional - before and after sealing - to
insure that repairing duct leaMs has not unbalanced the
system thus creating the types of problems discussed
above.

Always seal ducts using duct-sealing mastic. ,ever
use duct tape. The seal must be permanent and only mastic
provides this long- term application. Duct tape does not last
nor does it provide a proper seal. MaMe sure that your
combustion appliances are drafting properly before and
after any duct sealing is done.

A professional can test the duct system for leaMage
and also insure that your furnace is drafting properly. A
blower door or air flow measurements can be used to test
and diagnose duct leaMage (Chapter 1) and draft testing is
discussed in (Chapter 2).  +f youYre hiring a professional to
worM on your duct system (affecting your energy billN your
healthN and your safety)N be sure he or she is well-XualifiedS

T Use someone with a reputation for good worM.  TalM
to your friends and neighbors for recommendations.  ChecM
with your local Better Business Bureau or contractor
licensing department for complaints.  AsM for references
and contact them.

T AsM Xuestions about home energy useS  $ow do
leaMy duct systems lose energyj  $ow can leaMy duct
systems create health hacardsj $ow can you test the ducts
to determine that they leaMj  $ow will you fiP the leaMs and
what material will be used to maMe repairsj  $ow can the
duct system cause combustion appliances to bacMdraftj  A
Xualified professional should be able to answer such
Xuestions clearly and correctly.

Figure 5-8 - Sealing ducts against air leakage
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Balance air distribution system
For optimum performanceN an air distribution system

should supply the proper amount of air to each room.  A
large bedroomN for ePampleN reXuires more air flow than a
small study.  \hen the duct system is designedN duct and
register sices should be selected to provide adeXuate air
flow to each room.  System sicingN howeverN can only
control air flow approPimately.  /nce a system is con-
structedN air distribution can be fined-tuned by adRusting the
flow-control dampers in each register.  This fine-tuning is
called dsystem balancing.d

+n large commercial buildingsN the engineers who
design the air distribution system specify the correct air
flow to each register.  /nce the building is finishedN special-
iced dTesting and Balancingd (TAB) contractors adRust the
system to provide correct air flow.  +n residential air
distribution systemsN design is often approPimate and the
correct air flow to each register is often not specified.
,everthelessN residential systems can benefit from proper
balancing.

\hen systems are not properly balancedN one or more
rooms can be uncomfortably warm or cold.  To Meep these
rooms comfortableN the whole house may have to be over-
heated or over-cooledN maMing other rooms uncomfortable
and wasting energy.  +n the worst caseN the only way to
Meep the whole house comfortable may be to Meep some
windows open while the heat or air conditioning is onk

/ne way to balance your system is to have a Xualified
contractor do the worM.  Since you probably do not have
design drawings for your house specifying correct air flowsN
the contractor must calculate the air flow reXuired for each
room (based on siceN useN and ePposure to the outdoors) and
balance the system to his calculated flows.  The contractor
should also asM you what rooms are uncomfortableN and
taMe your preferences into account.

2ou can also adRust the balance of your air distribution
system yourself.  +f you have a room that doesnYt get
enough air (too cold in winter and too warm in summer)S

T ChecM if the damper to the room is fully open.  +f
notN open it further.

T +f the damper is already fully openN slightly close all
other dampers on the distribution system to force more air
into the room in Xuestion.

-etting all your rooms comfortable may taMe some

ePperimentation.  AdRust some dampersN see how the
occupants liMe itN and then try again if theyYre still not
comfortable.  Be careful not to close dampers off any more
than necessaryN since closing too many dampers hurts
system efficiency and generates noise.

RememberS your house is a systemN and you are part
of the system.  +f you arenYt comfortableN the system isnYt
worMing rightk

+nsulate ducts and hot water distribution
pipes

+nsulating your duct systemN particularly if ducts are
located in unconditioned areas (atticN crawlspaceN unheated
basement)N is usually very cost effective and can save
significant money on your heating and cooling bill. +nsulation
will Meep the heated air inside the duct warm and the
cooled air inside the duct cool. Be sure to use the appropri-
ate type of insulation and if there is any doubtN consult a
professional. /btaining the services of a professional is
always a good idea because insulating the duct system must
be done correctly.

Figure 5-9 - Ducts and pipes that run through unheated
spaces should be insulated.  Special insulation is
available for both types of systems.  Keep in mind that
duct insulation is not a good air seal.  Have your
ductwork sealed against air leakage before wrapping it
with insulation.
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MaMe sure that all leaMs have been repaired and
tested before insulating the duct system.

$ave your system inspectedN cleaned and
tuned up by a professional service
contractor

Regardless of the type of system in your homeN you
should have your heating and cooling system inspected and
maintained on an annual basis. Professional cleaning and
maintenance will not only assure optimum efficiencyN but
will also ePtend the life of the appliance and insure the
health and safety of the occupants.

-as furnaces and boilers
2our service contractor should checM the combustion

efficiency of your gas furnace or boiler by measuring flue
gas temperatureN oPygenN carbon monoPideN and draft. $e
or she should also checM the heat ePchanger for dirt buildup
or leaMs. Dirt buildup on the heat ePchanger can signifi-
cantly reduce efficiencyN particularly with high efficiency
condensing gas furnacesN which have two heat ePchangers.
See Figure 10.

/il furnaces and boilers
/il-fired appliances are more compleP than gas

systems and generally reXuire more freXuent maintenance.
2our service contractor should checM the operation of the
oil-burner and maMe any necessary air and fuel flow
adRustments to produce the proper flame. $e or she should
also clean the burner noccle and heat ePchanger. After
servicing the systemN your contractor should perform an
efficiency checM by measuring stacM gas temperatureN
oPygen readingN carbon monoPideN draft test and smoMe
levels. +f the efficiency cannot be brought up higher than
e0CN you should consider installing a new burner or even
replacing the heating system itself with a higher efficiencyN
Energy Star unit. Modern lflame retentionm burners provide
much higher efficiencies than the conventional burners
found in most older furnaces and boilers.

MaMe sure that the contractor inspects your vent
pipes and chimney for dirtN obstructionsN disconnectsN and
whether the chimney is lined properly. +f your contractor is
doing these tests with no testing eXuipment other than a
cigarette lighter and a flashlightN then you are not getting the
professional service that your system needs.

2our furnace should be inspected by a Xualified
professional every year.

Figure 5-10 - Gas Furnace service
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Summer shading
Outdoor unit
with 2 foot
clearance all
around

Figure 5-11 - Air conditioner unit with proper ventilation and sun protection

$eat pumps and air conditioners
/f all residential mechanical systemsN heat pumps and

air conditioners can benefit most from professional mainte-
nance and servicing. +n addition to the usual problems
resulting from normal wear and tearN many heat pumps
function very poorly simply because they were installed
incorrectly. Field studies have shown that heat pump and
air conditioner efficiency can be commonly improved as
much as 30C through proper tune-up and repair. At a
minimumN regular inspection is recommended every two to
three years but an annual checM up is a good idea as well.

Make sure your outdoor unit is properly
ventilated and shaded

The outdoor unit of your air conditioner should have at
least two feet of clearance on all sides for proper airflow.
Some installers and homeowners try to hide the outdoor unit
by placing it under a decM or by surrounding it with bushes.

This is not a good idea because if the air circulation to the
unit is restrictedN it cannot reRect heat efficiently and system
performance will be degraded.

The outdoor unit should also be elevated to Meep the
coils free of snow and other debris such as leaves.  +n
VirginiaN code reXuires that units be elevated at least 3m
above gradeN but more elevation may be desirable in areas
with a lot of snow.

+f possibleN the outdoor unit should be shaded from
direct sunlight in summer so that it may run cooler and
reRect heat more efficiently. +deallyN it should be located so
that it is shaded in summerN but ePposed to sunlight in
winter to improve wintertime heating performance. Donnt
place the unit directly under a roof pitch that might dump
snow onto the unit in winter.

+f your outdoor unit is improperly located or protectedN
consult with your service contractor about having it relo-
cated.
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Call for a service inspection and maintenance
$ave your service contractor perform all the follow-

ing inspections and maintenance procedures.

1. +nspect and clean both indoor and outdoor coils
The indoor coil in your air conditioner acts as a

magnet for dust because it is constantly wetted during the
cooling season. Dirt buildup on the indoor coil is the single
most common cause of poor efficiency. The outdoor coil
should also be checMed and cleaned if necessary.

2. ChecM the refrigerant charge
The circulating fluid in your heat pump or air condi-

tioner is a special refrigerant gas that is put in when the
system is installed. +f the system is overcharged or under-
charged with refrigerantN it will not worM properly. $ave
your service contractor checM the charge and adRust if
necessary.

3. ChecM the airflow over the indoor coil
All residential air conditioners are designed for a

specific volume of airflow across the indoor coil i typi-
cally about 400 cfm per ton of cooling (A ltonm of cooling
eXuals 12N000 BtuZhr - the amount of heat necessary to melt
one ton of ice in a day.)

0ow airflow can be caused by dirty filtersN dirty
blowersN dirty coilsN closed supply registersN or (most
commonly) by improper duct sicing. Although the remedy to
this problem may not be simpleN it could significantly
improve system performance.

Upgrading to $igh Efficiency $eating and
Cooling EXuipment
\hen to replace your ePisting system

Deciding when to replace an old system is not easy.
Unless your present system is old and in very poor worMing
conditionN it may be hard to Rustify a new high efficiency
system on energy savings alone.

The most important information comes from your
service contractor. +f a heating systemns steady state
operating efficiency is lower than e0CN you should consider
a new unit. Particularly for a large home with a high
heating loadN the annual dollar savings from installing a new
system may pay for the new system in a short time.

AsM your contractor to do a load calculation to
determine the proper sicing of your system. +f your system
is undersiced or oversicedN this may be an additional reason
to replace the ePisting system.

For heat pumps and air conditionersN the situation is
not as straightforward since it is not easy to measure the
efficiency. +f your system loses cooling capacity or if the
compressor fails completelyN you may want to taMe the
opportunity to move up to a high efficiency system rather
than Rust replace the old compressor. Sometimes a failed
compressor is Rust the first of many component failures that
may end up costing you more in the long run.

Shopping for efficiency
Discussing efficiency of home heating and cooling

appliances can sometimes turn into alphabet soup - AFUEN
EERN SEERN $SPFN are all common terms for ePpressing
how well a system uses energy to heat or cool the home.
Despite the apparent complePityN the basic concepts are
relatively simple. Be sure to looM for Energy Star certified

Testing
equipment

Figure 5-12- Service person should check refrigerant
charge as part of routine inspection.
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eXuipment. They will always ranM in the highest classifica-
tions of AFUEN EERN SEERN and $SPF.

“Efficiency” is defined simply as “heat
output” divided by “energy input”

0etns looM at a gas furnace. +t uses the chemical
energy contained in natural gas (the energy input) to deliver
warm air into the house (the heat output). +f the furnace
delivers 900 Btu of heat per cubic foot of gas (which
contains 1000 Btu)N then the efficiency is 90C. The other
10C is lost up the chimney.

As another ePampleN consider an electric space heater
that converts electric energy into heat energy. Because it is
located in the heated space and has no flue lossesN it
delivers ePactly 3413 Btu of heat for every M\h of elec-
tricity consumed (1 M\h o 3413 Btu). Electric space
heaters are always 100C efficient.  Since electricity costs
much more per Btu than gasN howeverN this doesnYt trans-
late into low energy costs.

Many modern fuel-burning appliances have efficien-
cies above 90CN but old poorly maintained units are some-

times as low as 50C.

The AFUE denotes furnace and boiler
efficiency over an entire heating season

Furnaces and boilers are rated according to their
lAnnual Fuel Utilication Efficiencym or AFUEN which is a
measure of efficiency over an entire heating season.
$eating eXuipment may have a different efficiency at part
load (cool weather) than it does at full load (very cold
weather).  AFUE gives the average efficiency for a typical
winterN using a formula developed at the U.S. Department
of Energy. (USD/E)

Heat pump efficiency is measured by the
HSPF

$eat pumps do more than Rust convert electricity into
heatp they pump heat from outdoors to indoors (see descrip-
tion above). The heat output is almost always more than the
input.

Since the performance of a heat pump depends on
outdoor temperatureN we use the term l$eating Season
Performance Factorm ($SPF) which is the total heat output
over a typical heating seasonN measured in thousand BtunsN
divided by the total electric input in Milowatt hours. Typical
$SPF for modern heat pumps ranges from W." to around
10.0. 0iMe the AFUE for furnaces and boilersN the $SPF is
calculated using a formula developed by USD/E.

Since lower outdoor temperatures decrease heat
pump efficiencyN heat pump $SPF depends on climate.  +f
you live in a cold areaN the performance of a heat pump will
be lower than the $SPF for a typical seasonp if you live in a
warm area it will be higher.

Air conditioners are rated by EER or SEER
Air conditioner performance is ePpressed as the

lEnergy Efficiency Ratiom (EER) or lSeasonal Energy
Efficiency Ratiom (SEER). The EER is the amount of heat
energy removed from the house when the air conditioner is
runningN measured in thousand BtunsN divided by the amount
of electricity usedN measured in Milowatt hours. EER is
always listed for window air conditionersN but is usually not
listed for central air conditioners or heat pumps.

$igh efficiency window air conditioners have EER
ratings of 10.0 or above.

Figure 5-13 - Efficiency is defined as "heat out"
divided by "energy in".

Heat out - 900Btu

Energy in 
1000Btu

Furnace

To chimney - 
100Btu 10% waste

Efficiency  =           =            =  90%Out        900
  In        1000
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SEER is the seasonal efficiency of an air conditionerN
essentially the average EER over a typical summer. +t is
calculated as the amount of heat removed from the house
over an entire cooling seasonN in thousand BtunsN divided by
the electricity consumedN in Milowatt hours. SEER is always
listed for central air conditioners and heat pumps.

$igh efficiency central air conditioners have SEER
ranging from 10.0 to as high as 1e.0.

The Federal Standards
The ,ational Appliance Energy Conservation Act

(,AECA) sets minimum efficiency standards for all home
heating and cooling eXuipment.  All new eXuipment for sale
must meet ,AECA standards.  2ou can save money and
energyN howeverN by buying eXuipment that ePceeds the
minimum ,AECA standards.

The Federal Energy Management Program (FEMP)
lists recommended efficiencies and the efficiencies of the
best eXuipment currently available.  The FEMP recom-
mended efficiency is also the minimum efficiency allowed
for Energy Star labeling.

Consider your fuel options
\hen replacing your ePisting heating or cooling

systemN you may want to consider switching to a different
fuel. The best fuel for you may not be immediately obvious.

\hen selecting fuel typeN you need to consider both
efficiency and cost (and of course availability).

\hich fuel is most ePpensivej That depends on both
purchase price and the efficiency of your heating system.
Together they determine the delivered cost of energy to
heat your home.

Table 5-2 lists the purchase price per million Btu for
the common residential fuels used in Virginia. ,otice that
electricity is more than three times as ePpensive as natural
gas. But this doesnnt mean that electricity is always the
most ePpensive fuel to use.

Table 5-3 lists the delivered energy cost for various
types of heating systems and fuel types. ,otice that a high
efficiency electric heat pump (9.0 $SPF) is less ePpensive
to operate over a typical heating season than an oil or gas
furnace.  +n colder climates heat pump $SPF decreases
while furnace AFUE stays fairly constantN so the relative
cost of heat pump and furnace operation may change.

Table 5-1 * Recommended and Best
Available efficiencies for heating and
cooling appliances according to the
Federal Energy Management Program.

EXuipment Perfor- Recom- Best
mance mended Available
Units

Air Conditioners

\indow q 20N000 BtuZhr EER 10.e 11.e

\indow r 20N000 BtuZhr EER 9.4 10.0

Central Split-System EER 11.0 14.W
SEER 13.0 1W.5

Central Unitary EER 10.5 12.2
SEER 12.0 1W.0

$eat Pumps

Air-Source Split-System $SPF ".0 9.W
EER 11.0 14.9
SEER 13.0 1e.4

Air-Source Unitary $SPF e.W ".3
EER 10.5 12.0
SEER 12.0 15.W

-round-Source EER 14.1 25."
Closed 0oop

-round-Source EER 1W.2 31.1
/pen 0oop

Furnaces

-as and /il Furnaces AFUE 90C 9eC
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For gas heating, consider a power vented or
sealed combustion furnace or boiler

lAtmospheric ventedm or lnatural draftm furnaces and
boilersN which rely on natural buoyancy to carry flue gases
up the chimneyN are sometimes subRect to flue gas lspill-
agem or lbacMdraftingm into the house. The cause of the
problem is competition between the furnace and other
ePhaust appliances such as clothes dryersN central vacuum
cleanersN range-top stove ePhaust fansN and even bathroom
ePhaust fans. The negative indoor pressure created by
those fans can reverse the flow in the chimneyN drawing the
flue gases bacM into the house.

Power vented furnaces and boilers have a small
blower that pulls combustion air to the heating systemN
maMing them much thus less prone to spillage or
bacMdrafting. Sealed combustion furnaces are also power-
vented and use outdoor air for combustionN maMing them
completely immune to the problem.

But in all casesN maMe sure that your vent pipes and
chimney are code and manufacturer approved and that they
are clean and unobstructed. BacMdrafting or spillage can
result from obstructed or improper venting.

/perating 2our System For MaPimum
Efficiency
,ever turn the thermostat up high for faster
heating

2our thermostat is an on-off switch that simply goes
to lonm whenever the temperature in the house passes the
setpoint. Simple as it isN the way you use your thermostat
can significantly affect your heating and cooling energy
consumption.

UnliMe a gas pedal in a carN pushing the thermostat
higher does not usually maMe the house heat or cool any
faster. +t Rust maMes the system run longer. The system
runs at maPimum capacity as long as the thermostat calls
for heating or cooling. By pushing the thermostat fartherN
you may cause the house to overheat or overcoolN thus
wasting energy.

/ne ePception to this is with heat pumps. Pushing the
thermostat higher with heat pumps may bring on the
auPiliary electric resistance heater. Although you will get

Table 5-2 - Fuel prices in Virginia
Fuel type Cost per million Btu

purchased(2000 average prices)

Electricity s22.04
Propane s1e.34
,atural gas s9.W4
Fuel oil s9.4e
Coal s3.12

Table 5-3 - Delivered energy costs with
various types of heating systems.
System type Cost per million Btu

delivered (1993 average prices)

100C electric space heater s22.e3
"0C oil boiler s10.25
e"C natural gas furnace s9.52
9.0 $SPF heat pump s".44
93C natural gas furnace se.99

,/TE  To calculate the cost per million Btu of delivered
energy at differing fuel pricesN use the following eXuationS

Cost per million Btu (s) o (Unit fuel price) P
1N000N000 Z (Btu per fuel unit )(Table 4)

EPampleS  For electricity at s.0W per M\hS
Cost   o (s.0W) P 1N000N000 Z 3413 Btu per M\h
          o s1e.5"

Table  5-4 - Btu content in various fuel
units

Fuel Type Onit Btu content
Electricity M\h 3N413 BtuZM\h
,atural gas ccf                      100N000 BtuZccf
Propane gallon                 9WN000 BtuZgallon
Fuel oil gallon                 13"N000 BtuZgallon
Coal  ton                     2e million BtuZton
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more heatN it will be ePpensive due to the high operating
cost of electric resistance heat.

Reduce your thermostat setting whenever the
house is unoccupied

Thermostat setbacM in winter and setup in summer
always saves energy. As a rule of thumbN you will save
about 3C for each degree of setbacM. geep the thermostat
set as low as you can in the winter and as high as you can
in the summer. A rule of thumb setting is e"oF in the
summer and W"oF in the winter but this depends on different
variables. The important thing is to understand that how you
set or operate your thermostat can have a very significant
impact on your energy bill. 2our house is a system and
even if your home is well insulated with an energy efficient
heating and cooling systemN this can all be minimiced if you
operate your thermostat inefficiently.

/ne possible ePception is with heat pumpsN which
may resort to supplemental resistance heat to recover from
setbacM.  +n generalN there is little to be gained by manually
setting bacM a heat pump thermostat unless it can be left set
bacM for 24 hours or more.

Programmable thermostats can save as much as 10C
on your heating and cooling bill by automatically setting the
thermostat when the house is not occupied or when the
occupants are asleep. Using a programmable thermostat
allows you to adRust the times you turn on a heating or
cooling system according to a pre-set schedule. Be sure to
looM for the Energy Star label if shopping for a program-
mable thermostat.

A few special programmable thermostats are made
specifically for heat pumps.  These thermostats start the
heat pump early – before the heat is reXuired – and then
use electric resistance heat to warm the house only if the
heat pump is unable to get the Rob done on time.

Use the sun wisely in both summer and
winter

The primary source of cooling load in summer is solar
heat gain through windows. By controlling sunshine into
windows with interior shadesN ePterior shutters or yard
plantingsN you will maMe the house more comfortable and
reduce cooling energy costs.

+n winterN solar gain through windows can provide
useful space heating energy.

/n sunny daysN Meep window shades open on south-N
east-N and west-facing sides of the house.

For more information on passive solar heating see
Chapter 10.

\ood Burning Appliances
\ood heating appliances have changed radically over

the past decade. Modern wood stoves are far more effi-
cient and clean burning than their pot-bellied predecessors.
The efficiency of new wood heating appliances ranges
from W5C to e"C and averages about e2C. Although this
efficiency is lower than that for gas or oil-fired furnacesN
wood heat may still be the most economical alternative in
areas where wood is plentiful and inePpensive.

\ood heat and the environment
Although wood heat is generally regarded as lenvi-

ronmentally friendlym since wood is a renewable resourceN
wood smoMe contains a plethora of combustion productsN
many of which are potentially hacardous air pollutants such
as carbon monoPide and lpolycyclic organic materialm
(P/M). +n some regions with climatic temperature inver-
sionsN such as huneauN AlasMa and DenverN ColoradoN local
authorities have passed ordinances limiting the use of wood
stoves andZor reXuiring special low-emission stoves.

+n 19""N the U.S. Environmental Protection Agency
(EPA) passed emission standards for new wood stoves and
fireplace inserts. The regulations reduce the average smoMe
production from about 3 pounds per dayN which is typical
for most older wood stovesN to less than 1Z2 pound per day
from stoves that meet EPA standards. All new wood
stoves manufactured after huly 1N 1990N or sold at retail
after huly 1N 1992N must now be tested and certified to meet
the new EPA standards.

Although the reason behind the new standard is to
control outdoor air pollutionN two side benefits are increased
efficiency and safety (less creosote formation and thus less
fire hacard).

To comply with the standardsN manufacturers have
redesigned appliances and added new technologies. The
most common new component is the lcatalytic combus-
torsm.
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A catalytic combustor is similar to the catalytic
converter in a car. A metallic catalyst (usually platinum or
palladium) on the combustor enhances smoMe combustion
at lower temperature so that more smoMe is burned and less
is ePhausted up the chimney.

Catalytic combustors are now incorporated into many
new wood stoves and can also be added to ePisting stoves
using special retrofit devices.  /ne possible drawbacM to
stoves with catalytic combustors is that the catalyst has a
limited lifetime that varies anywhere from 1 to 10 years.
The combustors also reXuire some special care to prevent
clogging.

,ot all certified wood stoves have catalytic combus-
tors. Some manufacturers have improved their designs in
other ways to meet federal emission standards without
catalytic combustors. The advantage of these appliances is
that they should not lose burning efficiency over time as do
stoves with catalytic combustors.

\ood furnacesN wood stoves that connect to a duct
system to heat the whole houseN are ePempt from most
wood stove emissions regulations and therefore do not
usually include catalytic converters.  Separate catalytic
converters can be bought and installed on wood furnacesN
but care must be taMen to ensure that the converter does

not interfere with the furnace draft.

Selecting a wood stove
\ood stoves are available in a variety of stylesN

efficienciesN and heating capacities. The following are a
few features to checM when comparing modelsS

Sealed Combustion
\ood stoves need large volumes of air for combus-

tion and to help induce draft. This means that large amounts
of household air will be needed to maMe a woodstove burn
and draft properly. \hen selecting a woodstove try to
purchase a sealed combustion model or one that can be
modified to provide combustion air sources from outside.
This is especially important if you live in a mobile home or a
house with small volume. MaMe sure the unit is mobile
home approved and certified if you are installing it in a
mobile home.

Cast iron versus steel
Some stoves are made from steel plates that are

welded togetherp others are made from cast iron compo-
nents that are bolted together. Cast iron stoves are typically
heavierN taMe longer to heat up and hold their heat longer
after the fire burns out. ,either type is inherently more
efficient.

Soapstone
Soapstone wood stoves taMe advantage of thermal

mass principles and stores heat in the soapstone bricM.
Then it slowly releases the heat long after the fire has gone
out. These stoves are environmentally friendly because
burning a hot fire for a short time is more efficientN and
produces fewer emissionsN than burning a low fire for a
long time.  Soapstone stovesN howeverN are very ePpensive.

Fireplace inserts
A fireplace insert is basically a wood stove designed

to fit into a conventional open fireplace. 0iMe conventional
stovesN inserts may be made of cast iron or steelN and may
come with or without glass doors. Some inserts have
catalytic combustorsN and there are some that burn pellets.

Combustion air
from outside

Figure 5-14 - Wood stoves should have outdoor
combustion air intakes to avoid backdrafting and to
reduce air leakage into the house.
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+nserts either fit in the opening of the fireplace or
protrude onto the hearth. The latter position is more effi-
cient because the sidesN topN and bottom provide additional
radiant heat. Some inserts have integral blowers that
circulate room air through the heaterN providing enhanced
heating as well as increased efficiency. The blower may be
either manually or thermostatically controlled.

+n the pastN most installers placed inserts in fireplaces
without any chimney connections. This methodN in some
casesN allowed creosote to build up inside the fireplaceN
presenting a potential fire hacard. To prevent thisN the
,ational Fire Protection Association (f 211) now reXuires
that inserts be installed with a connector between the
appliance outlet and the first section of the flue liner.
Fireplace inserts have one maRor drawbacMS they weigh
over 400 pounds. This can be a problem when they need to
be moved so that the chimney can be cleaned. $oweverN
the insert can stay in place if you install a full relining collar
i a stainless steel pipe that connects to the insert and goes
to the top of the chimney.

Fan-driven heat exchangers
Many manufacturers supply stoves with fan-driven

heat ePchangers either as standard or optional eXuipment.
These heat ePchangers increase heat output and energy
efficiency.  Their disadvantages are that they maMe some
noise and that they wonYt worM in case of an electric power
failure.

Heat reflecting glass doors
Many stoves come with glass doors and a few

manufacturers now use special heat-reflecting glass that
improves combustion efficiency by Meeping more heat in
the stove than with conventional glass.

Convenience features
There are a variety of convenience features available

including a thermostat control that automatically controls
combustion airN insulated handles for easy door opening
without a pot holderN and a removable ash pan for easy ash
disposal.

Pellet fuel
Pellet fuel is manufactured from a variety of materials

compressed to resemble animal feed. The pellets may be
made from sawdustN barMN wood shavingsN cardboardN peatN
or agricultural wastes liMe corn husMs and rice hulls.

Apart from the fact that they both burn solid fuelN
there are few other similarities between pellet stoves and
wood stoves. +n a pellet stoveN the pellets are poured into a
hopperN from which an augerN a corMscrew-shaped deviceN
transfers the pellets into the fire chamber as needed. A
mechanical blower provides combustion air and other fans
distribute the heat into the living area. The rate at which the
fuel is burned and the speed of the fans may be controlled
by thermostats. Some pellet-burning appliances use elabo-
rate electronic circuitry that does everything from control-
ling the circulation air to sounding a buccer to let the user
Mnow the stove is low on fuel.

A maRor advantage of pellet stoves is that they need
to be refueled less freXuently than most wood stovesp
refueling varies from once a day to only twice a weeM.
Pellet stoves pollute very little and are highly efficientN with
an average efficiency of e"C. The creation of creosote
and ash is reduced or eliminatedN depending on the type of
pellet being burned. The flue gases are relatively cool and
can be ePhausted through a side vent in the wall to the
outdoors. The ePterior surfaces of the heater are also
relatively coolN reducing the risM of accidental contact
burns.

$oweverN pellet-burning appliances also have disad-
vantages. The internal fansN which may reXuire around 100
M\h of electricity each monthN add to the total energy bill.
AlsoN since the fans are necessary for operationN the stove
will not function during a power outage. Because using
pellets is a relatively new way to burn fuelN the fuel is
ePpensive and often difficult to find.

Chimney safety
Studies have shown that house fires related to solid

fuel heating appliances often originate around the chimney
or stovepipe. The main causes of fires are insufficient
clearance from combustiblesN creosote build-upN use of a
single-walled stovepipe as a chimneyN and leaMs and cracMs
in the chimney. Chimneys reXuire some care and attention
in order to reduce fire hacards.
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All chimneys that service a wood-burning appliance
should be lined with a code-approved liner. Chimney liners
come in three main typesS Clay tileN metalN and cast-in-
place. Clay tiles are the most common and if Mept clean
they perform fairly well. But they can deteriorate due to
moisture and cracM because of ePpansion. They are not
suitable for gas appliances and if cracMed or in disrepair
they should be replaced. Metal chimney linersN usually
stainless steel or aluminumN are commonly used for upgrad-
ing and repairing ePisting chimneys. These liners are very
safe and durable and if properly installed Meep the flue
gases hotN which promotes draft and inhibits creosote build
up. They generally worM best with an approved high
temperature insulation installed on the outside of the liner.
Metal liners worM well with woodN oilN and gas and the
aluminum liners can be used very effectively in certain gas
applications. Cast-in-place liners are made of a light-
weight cement product and are ePcellent for restoring the
structural integrity to old chimneys. They are very durable
and are suitable for all fuels. But they can also be very
ePpensive to install.

An unlined chimney can have cracMsN missing bricMs
and mortar that has deteriorated and is non-ePisting. This is
not only a fire hacard but allows cool winter air to infiltrate
the chimney and dilute the hot flue gases. This dilution will
cool the hot flue gases and cause condensation that can
lead to chimney deterioration and creosote build upN and will
impede draft – cooler flue gas will be heavier and ePit the
chimney slower – which can effect the efficiency of your
furnace and maMe bacM-drafting more possible.

Stoves and chimneys should be installed according to
the manufacturerns instructionsN and inspected by a local
fire or building inspector. The chimney or stovepipe must be
as specified in the installation instructions for the applianceN
and if a chimney connector is reXuiredN it must be of the
correct gauge (thicMness). Chimney connectors should be
Mept at least 1" inches from stud wallsN ceilingsN curtainsN or
any combustible materials. Achieving proper clearances
from combustibles is a critical safety measure in preventing
residential fires. Consult your local building inspectorN a
licensed heating contractorN or a local fire marshal if you
are unsure about clearance reXuirements. Chimney
cleanouts should be installed to maMe soot and creosote
removal easyN especially for woodstoves. \here the

chimney ePits from the roof it should be at least three feet
taller than the roofN and two feet taller than any roof
surfaces within ten feet.

+n using the applianceN there are several things that
can be done to prevent creosote build-up. Start each fire at
a high burn rate for about 30 minutes to bring all surfaces
up to operating temperatures. ShortN hot fires are more
efficient and produce less creosote than longN slow-burning
fires. Avoid overloading the stove. Try to burn only dry and
seasoned wood. -reen wood is full of moistureN which will
produce a cooler flame and flue gas and promote creosote
formation.

FinallyN chimneys should be inspected and cleaned if
necessary at least once a year and stovepipe should be
checMed every few weeMs. Be sure that the chimney and
stovepipe are clean and show no signs of wear or deterio-
ration. Creosote should be removed when it accumulates to
one-eighth to one-Xuarter of an inch. Consider using the
services of a professional chimney sweep on an annual
basis to clean your chimney and provide a thorough safety
inspection of your entire venting system. Be sure that the
chimney sweep is XualifiedN ePperiencedN and has refer-
ences.

+t is absolutely imperative that you have U0- rated
smoMe alarms and carbon monoPide detectors placed in
appropriate places within the home – whether you use
wood as a fuel or have any combustion appliance in the
home. Consult your local building inspector or fire depart-
ment if you need more information. SmoMe alarms and
carbon monoPide detectors are mandatory safeguards that
save lives on a daily basis.

Un-vented $eating Systems
Un-vented combustion space heatersN which include

natural gasN propaneN and Merosene fueled free standing
heatersN fireplacesN unvented gas logs and wall- mounted
heaters are not recommended due to significant health and
safety concerns. These systems are growing in popularity
even though vent-free heaters have been banned for use in
homes in five different states.

Unvented combustion heaters use indoor air for
combustion and vent the combustion by-products directly
into the living space. These by-products include nitrogen
oPideN carbon monoPideN and large amounts of water vapor
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that can cause mildewN condensationN moldN and potential
for rotting of walls and ceilings.

Unvented heater manufacturers claim that the
systems are safe because they operate with maPimum
combustion efficiency. But this is only possibly true if
nearby windows are cracMed open and the system is
installed correctlyN properly maintainedN and operated
according to manufacturers specifications. -as heaters are
also reXuired to have oPygen depletion sensors that will cut
off the gas if the oPygen in the room is depleted below
acceptable levels. These systems should never be used in a
room where people are sleeping or where it will be unat-
tended and should never be used in mobile homes or air-
tight houses.

\ith all of the potential problems that ePistN it is
recommended to avoid the use and purchase of unvented
heating systems.

Energy Tips and Recommendations

1. Reduce your heating and cooling load by treating
your house as a system and recognicing that a well
insulatedN air tightened house with good energy
decision maMing occupants will be a household that
is much easier to heat and cool.

2. 2ou may significantly improve the heating and
cooling systems in your home by replacing them
with more efficient unitsN by repairing and maintain-
ing the units and the distribution systemN by operat-
ing them more efficientlyN and by maMing sure that
the venting systems are safe and in good condition.

3. Be sure to consider all options before replacing your
heating or cooling system. /btain professional
advice if necessary and always checM the Annual
Fuel Utilication Efficiency (AFUE) rating on
furnaces and boilersN the $eating System Perfor-
mance Factor ($PSF) for heat pumpsN the Energy
Efficiency Ratio (EER) for window air conditionersN
and the Seasonal Energy Efficiency Ration (SEER)
for central air conditioners. MaMe sure any new
heating or cooling system you may purchase has an
Energy Star label.

4. Change your furnace and air conditioner filters
every one to three months or whenever necessary.

5. Be sure to have your duct system tested for air
leaMage by a professional. Duct leaMage can
account for significant energy loss and potential
health and safety issues.

W. MaMe sure that your duct system is properly
insulated – particularly if it is in an unconditioned
space.

e. -et your heating and cooling systems inspected by a
professional - preferably on an annual basis. The
inspection should be thorough and include the use of
testing and diagnostic eXuipment. All systems should
be checMed for efficiency and safety.

". Use your thermostat to maPimice the efficiency of
your heating and cooling systems. Set your
thermostat for W"oF in winter Z e"oF in summerN
donYt turn it up high for faster heatingN and (ePcept
for heat pump systems) set bacM the temperature
when the house is unoccupied.

9. Use the sun to maPimice solar heat gain in the
winter and find ways to control that solar heat gain
in the summer.

10. MaMe sure that all wood burning appliances are
installed correctly and have adeXuate clearances
from any combustibles.

11. All vent pipe and chimneys should be cleaned on an
annual basis or sooner if needed. Be sure that all
chimneys are properly lined and free of any ob-
structions.

12. Avoid using any unvented heating systemN including
portable Merosene heatersN unvented gas logsN un-
vented gas fireplacesN and unvented wall mounted
heaters.

13. +nstall U0 rated smoMe alarms and carbon monoP-
ide detectors in all recommended locations within
the home.


